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Table 1 The basic information of crucial literature

P & it

1 2000 Identification of regional soil quality factors and indicators: I. Central and Southern High Plains

2 1994  Towards a minimum data set to assess soil organic matter quality in agricultural soils

3 1997  Soil quality: A concept, definition, and framework for evaluation

4 2002 Soil organic carbon sequestration rates by tillage and crop rotation: A global data analysis

5 1992 Characterization of soil quality: Physical and chemical criteria

6 2005 Different approaches to evaluating soil quality using biochemical properties

7 2007 Tillage and soil carbon sequestration—what do we really know?

8 2006  Determining soil quality indicators by factor analysis

9 2002 A comparison of soil quality indexing methods for vegetable production systems in northern California

0 2002 Soil quality for sustainable land management: Organic matter and aggregation interactions that maintain
soil functions

11 2002 A minimum data set for soil quality assessment of wheat and maize cropping in the highlands of Mexico

12 2006 Soil organic matter stratification ratio as an indicator of soil quality

13 1999  Soil biochemical response to long-term conservation tillage under semi-arid Mediterranean conditions

14 2007 No-tillage and soil-profile carbon sequestration: an on-farm assessment

15 1997 Reservations regarding the soil quality concept

16 2008 Impact of tillage practices on organic carbon and nitrogen storage in cool, humid soils of eastern Canada

17 1993 Early changes in water-stable aggregation induced by rotation and tillage in a soil under barley production

18 2007  Soil organic matter and biological soil quality indicators after 21 years of organic and conventional farming

19 2004 Tillage and cropping effects on soil quality indicators in the northern Great Plains

20 2001 A comparison of soil quality in adjacent cultivated, forest and native grassland soils

21 2002 Identifying critical limits for soil quality indicators in agro-ecosystems

22 2009 Evaluating soil quality indices in an agricultural region of Jiangsu Province, China

23 1999 Field management effects on soil enzyme activities

2 2008 Alternative soil quality indices for evaluating the effect of intensive cropping, fertilisation and manuring
for 31 years in the semi-arid soils of India

25 2007 Bio-energy in the black

26 2002  Soil health and global sustainability: translating science into practice

27 1994 Labile soil organic-matter as influenced by cropping practices in an arid environment

28 2001  Soil quality: Current concepts and applications

29 1993  Soil quality and financial performance of biodynamic and conventional farms in New-Zealand

30 1997 A landscape-scale study of soil quality in three prairie farming systems

31 1997 Management controls on soil carbon

32 1992  Crop-rotation and residue management effects on soil carbon and microbial dynamics

33 1994 Defining soil quality for a sustainable environment

34 2004 Soil carbon sequestration impacts on global climate change and food security

35 2008 Past, present and future of soil quality indices: A biological perspective

36 2011 Biochar effects on soil biota—A review

37 2004  Soil physical quality—Part I. Theory, effects of soil texture, density, and organic matter, and effects on root growth

38 1994  Crop residue effects on soil quality following 10-years of no-till corn

39 2000 Land use effects on soil quality in a tropical forest ecosystem of Bangladesh

40 2006 Chemical and biological indicators of soil quality in organic and conventional farming systems in Central Italy

41 2004 Microbial and biochemical soil quality indicators and their potential for differentiating areas under
contrasting agricultural management regimes

42 2002 On-farm assessment of soil quality in California's central valley

43 1991  Effect of cropping practices on the initial potential rate of N mineralization in a thin Black Chernozem

44 1994 Water-stable aggregates and organic-matter fractions in conventional-tillage and no-tillage soils
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Table 2 The index information of crucial literature

A2 1 2 3 4 5 6 7 8
P 1IR 32 39 82 20 14 85 44 59
e 0.24 0.21 0.11 0.11 0.10 0.09 0.09 0.08
P S 12.44 18.75 31.55 9.42 7.05 27.31 11.7 15.97
#—VE#  JIBrejda EGGregorich  DLKarlen TOWest MAArshad FGil-sotres JMBaker MK Shukla
Ay 2000 1994 1997 2002 1992 2005 2007 2006
Ell/a 6 6 4 6 7 6 6 6
5 9 10 11 12 13 14 15 16
el Dl 42 22 31 37 17 31 15 20
P 0.08 0.07 0.06 0.06 0.06 0.06 0.06 0.06
GG 14.98 10.36 14.37 13.30 8.67 8.59 6.05 5.92
%—1E# SSAndrews MRCarter A JFranzluebbers BGovaerts RESojka EMadejon DAAngers CHBlanco
Ay 2002 2002 2002 2006 1999 2007 1997 2008
ExEf/a 5 6 7 7 4 5 2 7
ha=s 17 18 19 20 21 22 23 24
el ik 6 33 14 10 36 34 31 27
e 0.06 0.05 0.05 0.05 0.04 0.04 0.04 0.04
SEIW IS 8.75 6.63 4.7 16.57 14.86 14.48 10.12
H—1E#  DAAngers  AFliessbach MALiebig ASaviozzi MAArshad QiYB AKBandick REMasto
D 1993 2007 2004 2001 2002 2009 1999 2008
FEl/a 6 6 6 8 5 6 6 6
A 25 26 27 28 29 30 31 32
B GIE N 26 28 19 19 12 11 12 6
P 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
RIS 10.03 9.95 8.80 7.65 6.04 5.98 5.18 3.75
#—1E# Jlehmann  JWDoran  VOBiederbeck DLKarlen J PReganold MM Boehm K Paustian HPCollins
0y 2007 2002 1994 2001 1993 1997 1997 1992
FEll/a 6 5 5 7 4 5 8 7
P 33 34 35 36 37 38 39 40
P 1R 86 32 53 40 34 19 16 28
P 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
5 I 40.57 17.00 15.55 15.05 12.93 9.71 7.32 7.13
H—A1E#F  JTWDoran RLal F Bastida JLehmann ARDexter DLKarlen KRIslam SMarinari
AEy 1994 2004 2008 2011 2004 1994 2000 2006
El/a 6 7 6 3 5 6 7 7
T 41 42 43 44
el ik 17 13 9 7
e 0.03 0.03 0.03 0.03
PN i 6.86 5.95 5.12 3.64
%i—1E# GDBending SSAndrews CACampbell ~ MBeare
Ay 2004 2002 1991 1994

Lgtl/a 5 4 5 3
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Table 3 Keywords with strongest citation bursts
5 Kbt RIYGHBE g?g fﬁ% 1992—20164F
1 erosion 64764 1994 2006 OO 0000000000000 O OOOOOOOOO
2 earthworm 32590 1995 2005 OOOC000 00000000 OOOOOOOOOOO
3 rotation 55962 1995 2006 OCOO000 0000 0000O O OO OOOOOOO
4 mineralization 37442 1996 2007 OOOC00 0000000000 OO OOOCOOOO
5  com 46747 1997 2008 OOO0C0O0 00000000000 O OOOOOOO
6  extraction 33894 1998 2009 OOOOCOC 000000000000 OO OOOOO
7 matter 38413 1999 2000 OOOOOOO@@OOOOOOOOOOOOOOOO
8  productivity 40499 1999 2000 OOOOOOO@@OOOOOOOOOOOOOOOO
9  microbial biomass C 43282 2000 2004 OOOOOOO0 0@ O OOOOOOOOOOO
10 soil quality 33719 2001 2004 OOOOCOOOOCO0@@OOOOOOOOOOOO
11  aggregate stability 33306 2001 2003 OOOOOOOOOO@@OOOOOOOOOOOOO
12 Illinoi 3.6012 2002 2006 OOOOOOOOO0 00O OOOOOOOOOO
13 identication 45195 2003 2008 OOOOOOOOOCO0000 00O O OOOOOOO
14 New Zealand 34692 2004 2010 OOOOOOOOOCOOO00 00000 O OO0
15 soil quality indicator ~ 4.3982 2004 2008 OOOOOOOOOOOC 00 @@ O OOOOOOO
16 grassland 46724 2005 2010 OOOOOOOOOOOOCO 0000 OOOOOO
17 fraction 3.6358 2005 2008 OOOOOOOOOOO0O0 0@ OOOOOOO
18 no tillage 34027 2007 2009 OOOOOOOOOOOCOOO0 @ OOOOOOO
19  wheat 3.8950 2007 2011 OOOOOOOOOOOOOO0O00ee@ OO OO0
20 biochemical property  3.8236 2007 2010 OOOOOOOOOCOOOOO0 0@ OOOOOO
21 residue management  3.4078 2008 2009 OOOOOOOOOOOOOOOCG®OOOOOOO
22 agroecosystem 33490 2008 2011 OOOOOOOOOCOOCOOOOC0@@ OO0
23 biological indicator ~ 4.1443 2010 2014 OOOOOOOOOOOCOOOOOOC e OO
24 compost 32905 2010 2012 OOOOOOOOOOOCOOOOOO0 00@OOOO
25 enzyme activity 50784 2010 2013 OOOOOOOOOOOOOOOOO0C 00e® OO0
26  biodiversity 51795 2010 2014 OOOOOOOOOOOOOOOO00 0000 OO
27 amendment 32931 2011 2012 OOOOOOOOOOOOOOOOOOOe®OOOO
28  carbon sequatration 52946 2011 2016 OOOOOOOOOOOOOOOOOOC000 00 e
29  dynamics 42454 2011 2012 OOOOOOOOOOOOOOOOOOC®OOOO
30 water 63711 2011 2014 OOOOOOOOOOOOOOOO0OO0C0eee0 OO
31 fertility 55436 2012 2013 OOOOOOOOOOOOOOOOOOOCOe®OOO
32 soil organic carbon 48679 2012 2016 OOOOOOOOOOOOOOOOOOOO00 00 ®
33 vegetation 59341 2012 2016 OOOOOOOOOOOOOOOOOCOOO00 00 e
34 soil 48481 2012 2013 OOOOOOOOOOOOOOOOOOOO®OOO
35 fertilizer 40826 2012 2014 OOOOOOOOOOOOOOOOOOOOee®OO
36 bioindicator 52785 2012 2014 OOOOOOOOOOO0OOOOOOOOCee®OO
37 minimum data set 94958 2013 2016 OOOOOOOOOOOOOOOOOOOO0eee®
38 yield 71863 2013 2016 OOOOOOOOOOOOOOOOOO0OCe 0e®
39  California 49191 2013 2016 OOOOOOOOOOOOOOOOOOOO000e®
40  extraction method 43320 2013 2016 OOOOOOOOOOOOOOOOOOOO0e0e®
41  index 34126 2013 2016 OOOOOOOOOOOOOOOCOOOOOC0e®
42 soil quality index 100745 2013 2016 OOOOOOOOOOOOOOOOOOO0O000e®
43 residue 44981 2013 2014 OOOOOOOCOOOOOOOOOOOOOCe®OO
44  China 52345 2013 2016 OOOOOOOOOOOOOOOOOOOOCe0e®
45 foreat 40164 2014 2016 OOOOOOOOOOOOOOOOOOOOOC 0e®
46 land use change 34493 2014 2016 OOOOOOOOOOOOOOOOOOOOO00e®
47  community 33528 2014 2016 OOOOOOOOOOOOOOOOOO0OO00e®
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Hotspots and Trends in International Soil Quality Research

LI Bin-bin', XU Ming-xiang'?, GONG Chen’, LI Pan-pan'
(1. College of Forestry, Northwest A & F University, Yangling 712100, China;
2. State Key Laboratory of Soil Erosion and Dryland Farming on Loess Plateau,
Institute of Soil and Water Conservation, CAS and Ministry of Water Resources, Yangling 712100, China)

Abstract: In the last few years, considerable literature relating to soil quality has grown up.
There has been a great change in the research field of soil quality as the global climate change
and environment pollution problems are getting worse. Confronting a massive amount of
research literature, the use of traditional methods for reviewing publications has a certain
limitation. Therefore, it is necessary to take the advantage of scientific metrology and
information technology to quantify and qualify the research literature in this field. Using
Citespace V software for visualizing patterns and trends in scientific literature, we analyzed
classical literature which focused on this field, documented the association of co- citation
literature with keyword co-appearance network. According to clustering analysis and the burst
detection, we found that the focuses of global soil quality research changed from the response
of soil organic carbon and its fractions to management practices, the sensitivity of microbial
indicators, and definition of soil quality to methods, indicators and framework of soil quality
assessment. Compared to theoretical research, the application soil quality research in practice
such as agricultural production and environmental monitoring was gradually strengthened.
Currently, the soil quality monitoring and its response to global climate change and soil
amendment have attracted a large number of attentions. The proportion of environment rather
than agriculture application has been progressively increased. In the near future, soil quality
research will show following trends: 1) Developing countries will play an important role in this
field due to their increasing needs for food safety and environmental protection. 2) The
response of soil quality to global climate change and soil restoration will be the research
priority. 3) Sustainable development is still the topic in this research field. We suggested that
soil quality assessment, monitoring and restoration should be implemented based on the
features of the countries and regions. Laws and regulations should be made to guarantee the
normalization and sustainability of soil management. Visualization of research literature
enables us to observe and understand the state of the research field more intuitively and explore
the hidden rules and patterns, which can be a useful supplementary to traditional literature
reviews.

Key words: soil quality; research hotspot; research trend; map of scientific knowledge;
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